Phytoestrogens restore nitric oxide-mediated relaxation in isolated pulmonary arteries from chronically hypoxic rats.
Phytoestrogens derived from soybeans reverse endothelial dysfunction in a number of animal models of systemic vascular disease. Based on these studies, we hypothesized that phytoestrogens would reverse chronic hypoxia-induced endothelial dysfunction in rat pulmonary arteries. To test this hypothesis we examined the effect of genistein, the major phytoestrogen found in soybeans, on carbachol-induced relaxation in phenylephrine-constricted pulmonary artery rings isolated from normoxic rats and rats exposed to 14 days of hypobaric hypoxia. Compared with that in normoxic rats, the response to carbachol was impaired in pulmonary arteries isolated from rats exposed to chronic hypoxia. In normoxic rat pulmonary arteries, genistein (30 microM) did not change the maximum relaxation to carbachol. In contrast, genistein significantly enhanced the relaxation response to carbachol in pulmonary arteries from hypoxic rats, restoring it to the levels seen in normoxic rats. 17beta-estradiol (10 microM) and daidzein (30 microM), a structural analog of genistein lacking inhibitory effects on tyrosine kinases, also restored the relaxation response to carbachol in hypoxic rat pulmonary arteries. The nitric-oxide synthase inhibitor N(omega)-nitro-L-arginine (100 microM) completely blocked the genistein, daidzein, and 17beta-estradiol-induced restoration of the relaxation response to carbachol, whereas the estrogen receptor antagonist ICI 182,780 (10 microM) had no effect on the relaxation responses. We conclude that the phytoestrogens genistein and daidzein act like estrogen in restoring nitric oxide-mediated relaxation in chronically hypoxic rat pulmonary arteries and that this effect does not appear to be mediated by inhibition of tyrosine kinases or by known estrogen receptors.